Persons responsible for the formulation and direction of national policy 
are constantly confronted with problems of predicting the future under un- 
known or unanticipated social and psychological conditions. Basic issues in 
the processes of negotiation behavior involve such questions as: If a particular 
course of action is adopted, how will the environment respond? Given the 
social pressures and human prejudices that are operative, what is feasible? 
Would some other course of action be more productive for the nation as a 
whole or for some particular interest groups? Here the authors present a sim- 
ulation vehicle and supporting experiments to study problems of national 
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| aaa to predict in the real world are 

frequently confounded by the pres- 
ence of unknown or unanticipated social and 
psychological variables. Yet those responsi- 
ble for the formulation and direction of na- 
tional policy are constantly confronted with 
the problem of predicting the future under 
precisely such conditions. If a particular 
course of action is adopted, how will the en- 
vironment respond? Given the social pres- 
sures and human prejudices which are opera- 
tive, what is feasible? What are the possible 
unanticipated consequences of alternative 
courses of action? These and similar ques- 
tions face every decision maker. They in- 
volve basic issues about the processes of 
negotiation behavior engaged in by repre- 
sentatives of significant interests within a 
country—and the mechanisms involved in 
national policy formation. 

One area involving such complex inter- 
actions, and one which has engaged a great 
deal of public attention, is the long-range im- 
pact of disarmament on the American econ- 


1 We wish to acknowledge the efforts of Robert 
Theobald, who helped in the preparation of our 
socio-economic model. Many of the specific rela- 
tionships needed for construction of the model 
were unavailable in the form required, and we are 
grateful to him for helping to define the param- 
eters and set initial values for them. This article 
was prepared while all three authors were at the 
System Development Corporation, Falls Church, 
Virginia. 
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omy. Despite the fact that the “economic” 

impacts have possibly decisive political and 

social overtones, the problem has until now 

been treated almost exclusively from an 

economic point of view. One recent book in 

this area (Benoit & Boulding, 1963) con- 

cluded that the economic problems of dis- 

armament can be solved. But the approach 

to this problem, which they advocate as the 

“only reasonably satisfactory fiscal solu- 

tion,” calls for nondefense spending to offset 

declines in defense spending. Some examples 

of the kinds of nondefense programs they 

suggest are the following: 
Ending serious poverty $6 .8-8.8 billion/ 

annum 

Industrial and 
equipment 

Health 

Education 

Housing 

Urban water, sewage, & 
solid waste 

Urban transportation 

Water resource develop- 
ment 

Natural resources 

Research and develop- 
ment 

Foreign assistance 


plant 


e 


2.0 
$65 .4-67 .4 billion 


But would it be possible, even under con- 
ditions of crisis, to convince the various 
strategic interest groups in our society that 
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passage of legislation to improve education 
or health or urban transportation, for ex- 
ample, is really more in the interest of society 
than reducing the public debt? What ele- 
ments in the society might cooperate to pro- 
mote or defeat such a program of balanced 
offsets? Would increased communication 
among diverse interest groups help to solve 
the problem? Would the pressure generated 
by rising unemployment help different in- 
terests to arrive at compromise solutions? 

There are several ways of answering such 
questions. One approach, developed in this 
paper, is to assemble representatives of these 
groups and simulate the conditions they 
would face in the event of a less armed world. 
The vehicle described here represents an 
effort to study certain domestic, social, eco- 
nomic, and political problems through the 
use of simulation? 

These problems have to do with the im- 
pact of disarmament on American society. 
We have not focused on a single aspect such 
as the economy; instead our society is treated 
as a complex system of social, economic, and 
political variables. The basis for such an ap- 
proach was summarized more than a decade 
ago by Robin M. Williams, Jr. (1960), when 
he said: ‘‘Repeatedly in different aspects of 
American political institutions and political 
behavior a common pattern emerges: the 


2 Several different kinds of simulation can be 
distinguished. When used to study real-life prob- 
lems, simulation involves the construction of 
models and the movement of these models through 
time. Sometimes the model is an actual physical 
representation of the real-world system (physical 
simulation). Sometimes it is a mathematical or 
logical representation of the real-life system (sym- 
bolic simulation). And sometimes the models are 
used in an attempt to simulate the operational en- 
vironment to which humans respond (environ- 
mental simulation). Frequently, the latter type of 
problem requires the use of all three kinds of simu- 
lation simultaneously. The application of elabo- 
rate simulation vehicles in the social sciences is 
relatively new. Studies have reported attempts to 
apply complex simulation methods to such diverse 
areas aS international affairs (Guetzkow, 1959), 
arms control (Davis, 1963), and voter behavior 
(De Sola Pool & Abelson, 1961; Orcutt, Green- 
berger, Korbel, & Rivlin, 1961). There are also a 
number of general introductions to the problem 
(Biel, 1962; Boguslaw & Porter, 1962; Davis & 
Behan, 1962; Davis, Carpenter, & Missler, 1962; 
and Guetzkow, 1962). 


balancing of interests and compromising of 
conflicts through multiple power-centers, 
numerous separate channels of influence, and 
the subdivision of political authorities.” 

Some implications of the approach used in 
the present study become clear when we look 
at basic assumptions. It is assumed that di- 
verse interest groups will have more than a 
passing interest in the type of disarmament 
treaty that is negotiated, in the nature of 
force reductions, and in the programs advo- 
cated for spending (or saving) defense 
monies. It is assumed that these interest 
groups will interact in some fashion to pro- 
mote specific proposals and to block others. 
It is assumed that some proposals will 
emerge as acceptable and others will die— 
some will affect the economy and others 
will not. Finally, it is assumed that our 
society is a complex and dynamie organism. 
If it is to be understood, and if the decisions 
that affect its destiny are to be made in the 
most informed manner, it must be treated as 
a system. 

An overview of a simulation method de- 
vised to study some of the problems of a less 
armed world is presented here. In addition, 
two pilot studies, designed to explore the 
possibilities of the methed and to develop 
experimental hypotheses for more definitive 
testing, are also described. 


SIMULATION VEHICLE 


The simulation vehicle consisted of a 
socioeconomic model of the American so- 
ciety, a simulation of major interest groups 
within that society, and a set of exercise 
procedures enabling the simulated interest 
groups to make decisions on given public 
policy issues during specific future time 
periods, A metasystem, consisting of ob- 
servers, simulators, and data recorders, con- 
trolled the conduct of the exercises. Each in- 
terest group sought to make its decisions in 
ways and at times best calculated to achieve 
a set of defined objectives. These decisions 
were periodically submitted to the meta- 
system where the consequences were calcu- 
lated and the results fed back to participants, 
who then made new decisions in an effort to 
reach their objectives. 

Exercises were divided into cycles, each 
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of which represented six months of real time, 
but required approximately ‘one hour of 
simulation time to complete. 


Strategic interest groups 


Although any number of different interest 
groups could have been identified, six stra- 
tegic groups were utilized: Business, Labor, 
Civil Rights, Military, Internationalists, 
and Nationalists. A single subject played the 
role of each interest group and was en- 
couraged to see himself as representing a 
broad set of interests defined by the goals 
and literature of his group. He was urged not 
to play the role of a specific organization or 
a leader. Orientation to the role was provided 
by a combination of means. Interest group 
goals were specified for participants by the 
experimenters (Table 1). 

As an additional means of role definition 
and orientation, each subject was provided 
with a packet of materials containing policy 
statements, convention resolutions, consti- 
tutions and bylaws, in-house literature, and 
external propaganda of real organizations 
whose views could reasonably be said to fit 
into the generic categories of ‘Business,’ 
“Military,” “Labor,” ete. After these ma- 
terials had been read, the experimenters dis- 
cussed each participant’s interpretation of 
his own interest group’s objectives in order 
to insure complete understanding of his 
role. The following are examples of the ma- 
terials provided for each interest group: 


NATIONALISTS 


The White Book of the John Birch Society (1962); 

American Legion Resolutions on Disarmament 
and the UN, 45th Annual Convention, 1963; 

Resolutions of the 72nd Continental Congress of 
the DAR (1963); 

VFW Key Objectives for 1964. 


INTERNATIONALISTS 


1963-1964 Statement of Legislative Policy issued 
by Friends Committee on National Legisla- 
tion; 

Statement of Policy of the American Association 
for the UN, Third Biennial Convention (1962); 

A Program for Americans by Americans for 
Democratic Action; 

SANE Policy Statements: 1963; 

1962-1963 Report of the Council of Churches on 

. International Affairs; 

United World Federalist. Pamphlet; 

Women Strike for Peace Pamphlet. 


TABLE 1 


InrEREST Group GoaALs 


Goals 
Interest 
Groups 
Increase Decrease 
Business Gross national prod- | Total U.S. federal bud- 


Civil Rights 


Interna- 
tionalists 


Labor 


Military 


Nationalists 


uct 
Productivity 
Profit before taxes 
Expenditures for new 
plant and equipment 


Total United Nations 
budget 

U.S. budget for foreign 
aid 

Gross national prod- 
uct, 

Average weekly earn- 
ings (industrial 
workers) 

Productivity 

U.S. nonmilitary 
budget 

Gross national prod- 
uct 

U.S. national defense 
budget 

Military personnel and 
civilian employees 
of defense depart- 
ment 

U.S. military strength 
compared to the 
U.S.S.R. 

U.S. national defense 
budget 

U.S. military strength 
compared 
to the U.S.S.R. 

Military personnel and 
civilian employees 
of defense depart- 
ment 


get 
Unemployment rate 


Ratio of nonwhite to 
white unemployed 
Ratio of white to non- 
white per capita in- 
come 
Ratio of nonwhite to 
white living in sub- 
standard housing units 
Ratio of nonwhite to 
white high school 
dropouts 
Unemployment rate 
U.S. national defense 
budget 
Unemployment rate 


Unemployment rate 
High school dropout rate 


Total U.S. federal bud- 
get 

U.S. budget for foreign 
aid 

Total United Nations 
budget 


BUSINESS 


1963-1964 Policy Declarations of the Chamber of 
Commerce of the United States; 

National Association of Manufacturers, In- 
dustry Believes: Policies of Current Problems as 
Adopted by the Board (1962); 

Farm Policies for 1964, Resolutions Adopted at 
the 45th Annual Meeting of the American 
Farm Bureau Federation (1963). 
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LABOR 


Proceedings and Resolutions of the Fifth Annual 
Convention of the AFL-CIO (1963); 

Sample issues of AFL-CIO News; 

Labor Looks at Congress 1963: AFL-CIO Legisla- 
tive Report; 

Sample issues of the Teamster Magazine and 
Newsletter; 

Program of the IUE-Full Citizenship in World 
Affairs Conference, held in Washington, 
February 23-26, 1964, by the International 
Union of Electrical and Radio Workers. 


MILITARY 


Sample issues of Air Force and Space Digest, 
published by the Air Force Association; 

Sample issues of Navy-Magazine of Seapower, 
published by the Navy League; 

Sample issues of Army, published by the Asso- 
ciation of the U.S. Army; 

Resolutions adopted at the 1963 Meeting of the 
Air Force Association; 

U. 8. Department of Defense, Statement of 
Secretary of Defense Robert S. McNamara 
before the House Armed Services Committee 
on the fiscal year 1965-1966 Defense Program 
and 1965 Defense Budget (January 27, 1964). 


CIVIL RIGHTS 


The March to Freedom, 1962 Report of the 
NAACP; 

“Federal Action for Civil Rights,’’ Reprint 
from Current, December 1961, distributed by 
the NAACP; 

Leadership Conference on Civil Rights, Fed- 
eral Support Discrimination: A Survey of its 
Extent, A Program of Executive Action to 
Eliminate It, 1961; 

Leadership Conference on Civil Rights, Mem- 
orandum Concerning the Administration’s 
Civil Rights Bill of 1963. 


Environmental description 


Prior to the exercise, each participant 
was given a written Description of the Exer- 
cise Environment, which described the na- 
tional and international context of the study. 
Exercises began on 1 January 1965 and 
lasted for five years (exercise time). A De- 
scription of the Exercise Environment briefly 
described the overall political situation and 
included a discussion of such items as the 
status of the Cold War, disarmament nego- 
tiations, comparative military strengths, the 
U.S. budgets for defense, foreign aid, space, 
the United Nations, etc. 

As for the national picture, the Descrip- 
tion of the Exercise Environment contained 
a discussion of civil rights and unemploy- 


ment problems, and presented figures for the 
Gross National Product, total federal bud- 
get, high sehcol dropout rate, dwellers in 
substandard housing, etc. Trends of eco- 
nomic and social indicators were sum- 
marized. 


Public policies 


The principal activity of interest groups 
centered around the consideration of a set 
of public policy issues. Participants nego- 
tiated with respect to these policies and 
allocated resources for or against them. 
Policy issues included the following: 

+ Individual tax exemptions should be 

raised from $600 to $800 per year. 

* The maximum corporate income tax 
rate should be reduced from 48% 
to 40%. 

The federal government should under- 

take public works and related measures 

totalling $5 billion. 

The work week should be reduced from 

40 hours to 35 hours without any reduc- 

tion in wages. 

Federal aid to education should be in- 

creased by $3.0 billion (100 %). 

A National Fair Employment Practices 

Commission should be empowered to 

eliminate discrimination in employ- 

ment. 

The federal government should be em- 

powered to provide aid to schools in 

areas where substandard education to 
minority groups is found to exist. 

» The federal government should spend 
$11 billion to eliminate extreme poverty 
through direct subsidies to the poor. 

¢ The federal government, at a cost of $8 
billion, should institute a program to 
provide facilities for adequate medical 
care and medical payments for low-in- 
come families. 

- The U. S. should negotiate with the 
Soviets an agreement for complete dis- 
armament. 

- The U.S. should abrogate its agreement 
with the U.S.S8.R. for complete dis- 
armament. 

- The U.S. should enlarge its present civil 
defense program by $500 million per 
year. 
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+ At a cost of $2 billion per year, the U. 8. 
should expand its production of long- 
range supersonic bombers (B-70’s) in 
order to maintain a capability for 
manned bomber attacks. 
The U. 8. should spend an additional 
$2 billion per year to intensify its non- 
military campaign against communism. 
The U. S. should withdraw from the 
United Nations. 
The U. S. should increase existing 
foreign aid levels by 50%. 
The U.S. should increase its spending on 
space programs by $2 billion per year. 
In addition to a listing of the policies, 
participants were given background state- 
ments elaborating each policy. For example, 
a policy entitled ‘Individual tax exemptions 
should be raised from $600 to $800 per 
year,” was described as follows: 


There is increasing agreement among economists, 
especially those with a labor orientation, that 
additional income to individuals will increase the 
demand for goods. This, in turn, will result in an 
increased Gross National Product which should 
help reduce unemployment, increase profits, etc. 
The tax cut of 1964 was based on precisely this 
rationale. 


It is now proposed that a further tax cut should 
take place which would raise individual exemp- 
tions from $600 to $800 per year. This policy, if 
enacted, presumably would have the effect of pro- 
viding additional disposable income to those at 
the lower end of the income scale. It should lead 
to large increases in the demand for consumer 
goods and increase the size of the Gross National 
Product. 


The decision-making process 


Exercise participants were required to 
make a series of decisions at the close of each 
game cycle. To aid the decision-making 
process and control and conduct of an exer- 
cise, participants consulted and used a 
number of forms. The use of these forms was 
explained to them prior to the start of the 
exercise in an Instruction Sheet which out- 
lined the procedures they were to follow. The 
forms included: a Resource Allocation form, 
a Record of Resource Allocation, a Semi- 
annual Statistical Summary sheet, and a 
Message form. 

After evaluating the situation at the be- 
ginning of each six-month period, the par- 


ticipants had to decide which policies to 
support or oppose, and to allocate resources 
accordingly. Whenever they felt it neces- 
sary, they were free to negotiate with each 
other. At the start of the exercise, each par- 
ticipant had available 100 resource units. 
These units did not represent money, votes, 
or activities of interest group members; they 
were a quantitative representation of the 
total influence each group could exert in 
society on behalf of its interests. Participants 
allocated their resource units for or against 
any or all of 15 policies, subject to the re- 
striction that no more than 50 units per year 
could be used to oppose policies. The actual 
allocation was accomplished by placing plus 
or minus amounts, e.g., +25 or —10, in the 
space provided next to each policy on the 
Resource Allocation form. In January of 
each simulated year, participants received 
100 new resource units which could be used 
either at the end of the first six months or at 
the end of the year. The entire 100 units, 
however, had to be used each year and could 
not be accumulated from one year to the 
next. 

For the purposes of the pilot studies de- 
scribed in this paper, the algebraic sum of 
200 units was required for policy adoption, 
although none of the participants was told 
this. This number is clearly a variable con- 
trolling the ease or difficulty of policy ac- 
ceptance. 

A Message form was used for communica- 
tion among participants. Except at formally 
arranged conferences, participants were not 
permitted to speak directly to the experi- 
menters or other participants. When they 
wished to arrange a conference with other 
interest groups, request a conference room, 
or ask questions, they did so by means of a 
Message form. 

To help participants keep track of their 
decisions, they were asked to record their 
allocations on a Record of Resource Alloca- 
tion sheet which they retained throughout 
the exercise. To help them make intelligent 
decisions and be aware of the environment, 
at the beginning of each cycle they were 
given a Semiannual Statistical Summary 
sheet, a Semiannual Bulletin, and certain 
supplemental messages. 
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The Semiannual Statistical Summary 
sheet indicated the status of the environ- 
ment as of the starting date of the exercise 
and for each six-month period thereafter. 
The kinds of data given were: Gross Na- 
tional Product, U.S. federal budget, unem- 
ployment rate, ratio of nonwhite to white 
high school dropouts, etc. The Semiannual 
Bulletin gave participants information about 
policy support and opposition. It told them 
which policies had been adopted or were 
near adoption, and which had no support, 
some support, very strong support, no oppo- 
sition, some opposition, etc. 

Supplemental messages were used to pro- 
vide additional details about the environ- 
ment. For example, when the unemployment 
rate stood at 7.5 to 8.4 percent, Labor was 
sent the following message: 

The president of the Brotherhood of Loco- 

motive Firemen and Enginemen and the 

president of the International Brother- 

hood of Electrical Workers have issued a 

joint statement critical of the efforts of the 

national labor leadership in the struggle 
against unemployment. 

A rate of 11.5 percent and above generated 
this message: 

Reports of violence are being received 

from all parts of the country. Spontaneous 

demonstrations by unemployed workers 
are occurring in all major cities. 

The entire decision-making process, as 
seen from the point of view of one interest 
group (Civil Rights), is shown in Figure 1. 


Socioeconomic model 


A socioeconomic model of the environ- 
ment was prepared to define the relation- 
ships between policies and national statisti- 
cal indicators (e.g., Gross National Product 
and unemployment) through time. If none 
of the policies was adopted in any given 
cycle, then predetermined secular trends 
operated on the model. If, on the other hand, 
a policy was adopted, certain specifie and 
related changes could be expected in the 
national indicators. The socioeconomic 
model was used to determine which variables 
would be affected and how. The general 
form of this model is shown in Table 2. 

There is now general agreement that we 
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Fig. 1. An Interest Group (Civil Rights) 
Perspective of the Decision-Making 
Process. 


live in a world where economic growth and 
technological change are causing major 
economic and social stresses. The model, 
therefore, as a description of the exercise 
environment, had to be dynamic; it had to 
reflect the constantly changing nature of the 
economy and society of the United States. 

The “elements” of the model were socio- 
economic indicators. The initial level of each 
of these elements was based on the latest 
available statistics, adjusted to bring them 
forward to the beginning of 1965. Continu- 
ing change in the level of the elements over 
time was achieved through the introduction 
of secular trends. These secular trends oper- 
ated independently of any policy decisions 
taken by the participants and resulted in a 
change in the level of elements reported to 
participants at the beginning of each period. 
Thus it was assumed that built-in pressures 
would raise the level of the total U.S. federal 
budget by $500 million per period, and that 
continuing efforts to keep children in school 
would result in a decrease of one percent per 
period in the number of high school drop- 
outs. 

Passage of any of the policies had measur- 
able consequences for many of the elements. 
Thus a change in individual tax exemptions 
would change the Gross National Product, 
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TABLE 2 


Tue Socio-Economic MoprEu 


aco 
SOILLIONS PERIODS 


$3.0 @ILLION 
FOR 4 PERIODS: 


$2.5 BILLION 
FOR 4 PERIODS 


2D 
52,5 BILLION 
FoR 2 PERIODS 


U.S, NONMRATARY BUDGET 
INITIAL AMQUNT: $10 LIL LION 


anp 
52.5 @ICLION 
FOR 2 PERIODS 


U, S, BUDGET FOR FOREIGN AIO 
S INITIAL AMOUNT: $3 @tLLtON 


PROFIT DEFORE TAXES 
INITIAL AMOUNT: 555 DILLION. 


BUSINESS EXPENDITURES FOR NEW 
PLANT AND EQUIPMENT 
INITIAL AMOUNT: “40 UILLION 


PROOUCTIVITY INCREASE 
INITIAL AMOUNT! 3.5% 


AVERAGE WEEKLY EARNINGS 
INOUS TRIAL WORKERS} 
INITIAL AMOUNT: =195 


UNEMPLOYMENT RATE 
INETIAL AMOUNT: 5.8% 


HIGH SCHOOL ORQPOUT RATE 
INITIAL AMOUNT: 30¢4 


RATIO OF NON WHITE TO WHITE 
UNEMPLoYEO 
INITIAL AMOUNT: 2 TIMES 


RATIO OF WHITE TO NON WHITE 
PER CAPITA (NCOME 
INITIAL AMOUNT: 2 TIMES 


RATIO OF NON-WHITE TO WHITE 
HIGH SCHOOL DROPOUTS 
INITIAL AMOUNT: 2 TIMES 


PERCENTAGE OF NON-WHITE PERSONS 
OF VOTING AGE REGISTERED (IN 100 
SOUTHERN COUNTIES! 

INITIAL AMOUNT: 6.9% 


RATIO OF NON-WHITE TO WHITE 
PERSONS LIVING IN BURSTANDARD 
HOUSING UNITS 

INITIAL AMOUNT: 3,5 TIMES 


MILITARY PERSONNEL AND CIVILIAN 
EMPLOYEES OF DEFENSE DEPART- 
MENT 

INITIAL AMOUNT: 4,100,000 


U, $, MILITARY BTRENGTH COMPARED 
TO U.8.8.R, 
INITIAL AMOUNT: EQUAL 


TOTAL U.N, @uOGET : 
INITIAL AMOUNT: $205 MILLION 


ARMED 


WorRLp 


> 2s 
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aod 
$3.0 BILLION 
FOR 4 PERIODS 


po 
$730 MILLION 
FOR 4 PERIOOS: 


app 
$750 MILLION 
FOR 4 PERIODS 


2.708 ABOVE... 


2.20- 2,69, 
170-219 
1% FOR 10 PERIODS 
AOD 
If UNEMPLOYMENT RATE 1S: RATE OF INCREASE 
3s 44% 2.75% 
2.25% 
175% 
SuBTRACT 
PERCENT PERIODS SUBTRACT 
apo 
sueTRact 
24 FOR EACH 
PERIOD 
suareact SUBTRACT 
05 FoR 4 PERIODS (0 FOR 5 PERIONS 


susTRAcT 
0% FOR 2 PERIODS. 


suateact 


05 FOR EACH 
PERIOD 


. 05 FOR 10 PERIODS 


SUBTRACT 
.025 FOR EACH 
PERIOD 
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TABLE 2—continued 


app SUBTRACT sop 
$7 BILLION 54,5 BILLION $1.2 BILLION 52 BILLION $0, 2 BILLION St,2 BILLION 
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FOR 4 PERIODS FOR 4 PERIOOS Pan 2 FOR} PERICO FOR 2 PERIODS PER PERIOD FOR 1 PERICODS 


soo 
SU BILLION 
FOR 2 PERIODS 


$0.5 eILLION 
FOR 3 PERIOD 


aco 
$2 BILLION 
FOR 4 PERIODS 


SUBTRACT ADD 
50.1 BILLION $750 MILLION 
PER PERIOD FOR 2 PERIODS 


$2.75 
FOR 4 PERIODS 


LLION 


aon 
5750 MILLION 
FOR 2 PERIODS 


2IAABOVE..... 
O- 229.. 
as 
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24.) $7.5 BILLION 
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SUBTRACT 
PERIODS AMOUNT 00 
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14=20___196, 000 
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ELEMENTS 


GROSS NATIONAL PRODUCT 
INITIAL AMOUNT: 5625 BILLION 
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profits before taxes, business expenditures 
for new plant and equipment, average 
weekly earnings of industrial workers, and 
the unemployment rate, but would not 
change the total U.S. federal budget, etc. 
Producing realistic estimates of the effects 
of certain policies on the elements occasion- 
ally presented difficulties. In some cases, the 
results of previously published and some un- 
published studies were available. In other 
cases, the experimenters were forced to rely 
upon their own best judgment. Admittedly, 
the model was oversimplified. Most economic 
factors were directly keyed to the Gross 
National Product. Thus, for example, the 
unemployment rate was correlated solely 
with changes in the Gross National Product. 
The model represented an initial effort to 
include quantifications of social and political 
pressures, as well as economic variables, 
within a single conceptual framework. It was 
assumed that continued growth in ability to 
produce would not be automatically bal- 
anced by increases in private demand and 
that the full utilization of men and machines 
would occur only with continued public 
stimulation of demand. Conditions leading 
to the possible development of inflation and 
economic depression were not incorporated 
in the model. It was felt that acute inflation 
or a severe slump would make it more diffi- 
cult to study problems of national policy 
formation under conditions of disarmament. 
Illustrative of the rationale used to derive 
the initial amounts and secular trends for 
each of the elements are the following: 
1. Element A—‘‘Gross National Product” 
a. Initial amount: $625 billion 
b. Secular trend: Add 2.25 percent for 
periods 1 and 2 
Add 1.75 percent thereafter 
«. Rationale: The Council of Economic 
Advisors estimated that the Gross 
National Product for calendar 1964 
would fall in the $618-628 billion 
range, assuming timely passage of 
the 1964 tax reduction bill. Since 
passage of the bill was in fact. de- 
layed, the Gross National Product 
figure for the beginning of 1965 was 
fixed at $625 billion in the model. 


The secular trend was based on the 
experience of the continuing eco- 
nomic upturn which began at the 
beginning of 1961. 


With respect to the relationship of 
GNP and various policies, a mul- 
tiplier of between 2.0 and 2.5 was 
assumed, the level varying with the 
probable secondary effect of in- 
creased expenditures. This meant 
that for every $1 million of federal 
expenditures, there would be an in- 
crease in GNP of between $2 million 
and $2.5 million. An increase in the 
multiplier effect occurs if passage of 
a measure implies substantial com- 
mitments by other groups. For ex- 
ample, federal aid to education 
might well lead to large-scale state 
and local expenditures. 


2. Element E—“U-S. Budget for Foreign 
Aid” 
a. Initial amount: $8 billion per year 
b. Secular trend: None (To avoid un- 


realistic stability, random fluc- 
tuations of $.1 billion were 
introduced.) 


ec. Rationale: The foreign aid figure for 


fiseal 1964, rounded to the nearest 
billion, was used for the initial 
amount. With respect to the secular 
trend, major short-run forces were 
expected to exert pressure for a cut 
in the foreign aid budget. Counter- 
balancing this trend was pressure 
for an increase in foreign assistance 
to help provide full employment in 
the United States. It was assumed 
in the model that a stalemate would 
result, with no significant change in 
the level of aid expenditures. 


3. Element L—‘Ratio of Nonwhite to 
White Unemployed” 
a. Initial amount: 2 Times 
b. Secular trend: None 
c. Rationale: The rate of Negro unem- 


ployment has been disproportion- 
ately high in every year since 1955— 
more than twice the white average. 
The increasingly vigorous civil 
rights drive has been aimed at de- 
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veloping job opportunities for Ne- 
groes. However, in the immediate 
future, growing requirements for 
higher skill levels in jobs seem to be 
working to the Negroes’ disadvan- 
tage. To allow for the uncertainty in 
estimating, the initial ratio of non- 
white to white unemployment for 
1965 was set at 2 to 1. No secular 
trend factors were included in the 
model. 

4. Element R—“U.S. Military Strength 

as Compared to the U.S.S.R.” 

a. Initial amount: Equal 

b. Secular trend: None 

c. Rationale: It was assumed that 
neither power would long tolerate a 
great disparity in strength vis-a-vis 
the other and that their respective 
military strengths would remain rel- 
atively equal, with no major shifts 
in the balance of power. 

Since the pilot runs described in this paper 
were not computerized, it was necessary to 
make numerous simplifying assumptions 
about the relationship of policies to social 
and economic variables. Furthermore, the 
socioeconomic model, as it stands, reflects a 
biased view of the relationship of social and 
economic factors in American society. Be- 
cause our objectives were to explore the pos- 
sible uses of a simulation vehicle of this 
kind, details of the model are not crucial. It 
would be possible, in other words, to conduct 
future exercises, using the same basic model 
structure, but incorporating different as- 
sumptions about detailed effects. 

All computations were made on a Friden 
calculator during the brief intervals between 
cycles, and the relative simplicity of the 
model was necessary to facilitate computa- 
tion. Clearly, a digital computer would 
speed up calculations and allow far more 
eomplexity in the model. But for the purpose 
of developing hypotheses and testing feasi- 
bility, the present procedure was quite ade- 
quate and had the additional advantage of 
demonstrating that the simulation did not 
necessarily require elaborate computer ca- 
pabilities. 


PILOT EXPERIMENT ONE 


This was the first of two pilot experiments 
undertaken for the purpose of testing pro- 
cedures, evaluating the experimental vehicle 
and facilities, and developing hypotheses and 
ideas. It was apparent to the experimenters 
that at least one run would be required to 
shake down the system and metasystem. The 
first pilot run was undertaken with this 
limited objective in mind. 

All subjects for the first pilot experiment 
were recruited from the professional and 
administrative staff of a research and de- 
velopment corporation. The experiments 
were conducted in a large exercise room con- 
taining a circular table for each strategic 
interest group, a rectangluar table for mes- 
sengers and escorts, a clock, blackboards, 
and a speaker’s lectern. A raised dais in an 
adjoining smaller room permitted the obser- 
vation of activities in the large exercise 
room through one-way glass. This second 
room contained the Friden calculator, an 
electric typewriter, and audio systems for 
monitoring and taping participant behavior 
in all of the facilities. 

At the start of the first day, participants 
met in the exercise room. There they re- 
ceived an orientation lecture describing the 
simulation vehicle in general terms, exercise 
aids, rules of operation, and the nature of 
each of the simulated interest groups. During 
this orientation period, participants also 
filled out a questionnaire designed to sample 
their attitudes on the various policies which 
were to be introduced during the simulation. 
They were assigned to interest groups and 
presented with the interest group materials 
and exercise forms. Participants were then 
advised that all future communications were 
to be in writing, except at formally arranged 
conferences; that messengers were available; 
that the date was 1 January 1965; and that 
they could allocate their resources for or 
against specific policies. 

During each decision period, messages 
flowed freely among participants, and con- 
ferences were arranged in a separate room 
whenever requested. At the end of each 
period, resources were allocated individually 
and secretly by interest groups, and de- 
livered via messenger to the metasystem. 
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The results were tabulated and the new data 
fed back to participants on a Semiannual 
Statistical Summary sheet. Participants also 
received a Semiannual Bulletin and supple- 
mentary messages. Following this feedback, 
a new cycle was begun. The simulation con- 
tinued in this way for 9 cycles. After the 
exercise, a debriefing was held with partici- 
pants in an effort to evaluate aids and im- 
prove simulation procedures. 


PILOT EXPERIMENT TWO 


The purpose of the second experiment was 
to conduct and evaluate an improved simu- 
lation in a more controlled fashion with a 
second group of subjects. In addition, sub- 
jects were tested for the first time under two 
sets of very different conditions: Phase 1 of 
this experiment assumed a continuation of 
the arms race and Phase 2 assumed the con- 
clusion of an agreement for arms control, 
allowing experimenters to generate hy- 
potheses and ideas regarding the principal 
subject of inquiry, i.e., arms control. 

Seven graduate students served as sub- 
jects. Six of these were political science 
majors. The seventh was a business adminis- 
tration major. The extra subject was re- 
cruited primarily for use as a replacement 
for any of the six required participants who 
might have been absent. The facilities were 
essentially the same as those described for 
Pilot Experiment One. 

Several changes were introduced into the 
simulation vehicle for the second pilot ex- 
periment. Modifications were made in the 
socioeconomic model. For example, element 
“OQ” of the model, “‘Percentage of nonwhite 
persons of voting age registered (in 100 
southern counties),” was not included in the 
second experiment. In order to compare 
policy formation in an armed and a less 
armed world, the experiment was conducted 
in two phases of five simulated years each. 
Phase 1, as indicated, assumed continuation 
of the arms race. Phase 2 assumed that a 
disarmament agreement had been signed 
and was in effect. Supplementary messages 
were introduced in Pilot Experiment Two 
for the first time. 


RESULTS AND CONCLUSIONS 


These experiments should be considered 
as pilot rather than definitive studies. The 


goal of a pilot study is to help insure that 
relevant hypotheses, variables, or ideas are 
not prematurely excluded from considera- 
tion. Our analysis of the results is, therefore, 
focused on generation of hypotheses and 
explication of ideas suggested by observa- 
tions made during the preparation and con- 
duct of the experiments—ideas and hypothe- 
ses which appear to merit more intensive 
examination. Some of these can be tested 
further with the experimental vehicle de- 
scribed. The examination of other hypothe- 
ses and ideas may require real-world analyses 
or experimental vehicles other than the one 
described. 


Negotiation behavior 


As already indicated, participants in Ex- 
periment One were experienced administra- 
tors and scientists; participants in Experi- 
ment Two were graduate students. Figure 2 
shows actions the participants took in sup- 
port of or in opposition to policies available 
for their consideration at any given time. 
Observers noted some striking differences in 
negotiation metheds between the two ex- 
periments. Thus, early in the course of the 
exercise, participants in the first experiment 
focused their efforts on a limited number of 
policies, whereas the less experienced par- 
ticipants of Experiment Two distributed 
their resources widely over a great many 
policies. 

In general, negotiations by the less ex- 
perienced participants produced fewer dis- 
cernible consequences. A comparison of the 
first phase of Experiment Two with Experi- 
ment One indicates that the more experi- 
enced participants adopted five policies by 
the end of January 1968, whereas the less 
experienced participants had adopted none. 
Conference transcripts show that more ex- 
perienced subjects focused their attention on 
fewer issues which they regarded as critical. 
It is, of course, possible that some variable 
other than experience, e.g., personality, may 
account for these observed differences, but 
the limited runs described here do not offer 
any additional clues regarding the source of 
the apparent difference. 


National policy formation 


These experiments raise a series of ques- 
tions about the mechanisms by which na- 
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Fig. 2. Percent of Available Policies Supported or Opposed by One or More Groups. In Experiment 


One, participants experienced only Armed World; 


during Experiment Two, participants experienced 


both Armed World (Phase 1) and Less Armed World (Phase 2). 


tional policies are formulated and adopted. 
It may be that for each strategic interest 
group there exists a unique profile of indica- 
tors which that group regards as relevant 
for describing the state of economic and 
social conditions. Do these indicators have 
limits of acceptability? For example, in the 
case of Labor, is the upper acceptable limit 
of unemployment rate indicator 8 percent or 
perhaps 10 percent? In our experiments, at 
least, when deviations in indicators exceeded 
certain limits and interest groups perceived 
policies as means for effecting changes in the 
indicators, attention was focused on specific 
policies, and what we call zssue crystallization 
seemed to occur. Issue crystallization led to: 
(1) a search for policies to change the levels 
of the indicators; and (2) a search for allies 
to help support the desired policies. To what 
extent must policy formulation always be 
preceded by issue crystallization? What 
clues exist in the real world to show that the 
process of issue crystallization has begun? 


How can the process be accelerated, re- 
tarded, or modified by effective formulation 
of national policies? 

It is also interesting to speculate about the 
relationship, in both developed and develop- 
ing countries, between the kinds of national 
statistics gathered and the kinds of policies 
formulated. The more advanced countries 
characteristically collect and disseminate a 
wide range of national statistical indicators. 
But even in these countries, history and 
tradition shape and rigidify the dimensions 
of data collection. To what extent is policy 
development in developing countries (as well 
as more advanced countries) affected by the 
special characteristics of their national indi- 
cators? Would the introduction of different 
indicators extend or reduce the range cf 
possible policy choices? What is the effect of 
alternate indicators on national policy per- 
spectives? 

Examination of formal documents of stra- 
tegic interest groups, and observations of 
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TABLE 3 


InrEREsT Group SIMILARITIES IN 
REsouRcE ALLOCATIONS 


Similar Resource Allocations* 


Interest Groups Experiment Ii 


Experiment 
I Armed Less Armed 
World World 
Business and Civil Rights § 29 24 
Business and Internation- 4 25 29 
alists 
Business and Labor 6 12 16 
Eusiness and Military 4 35 12 
Business and Nationalists 2 31 8 
Labor and Civil Rights 15 19 20 
Labor and Internationalists 18 18 W 
Labor and Military 6 24 8 
Labor and Nationalists 1 16 9 
Military and Internation- 3 15 li 
alists 
Military and Civil Rights 3 26 13 
Military and Nationalists 6 54 22 
Civil Rights and Interna- 13 15 20 
tionalists 
Civil Rights and Nation- 1 23 8 
alists 
Nationalists and Interna- 1 13 i 


tionalists 


* The number of times various combinations of interest groups 
made similar resource allocations, i.e., the direction of support or 
opposition to a policy coincided, 


behavior within the framework of the ex- 
perimental vehicle, suggest that while in- 
terest groups differ widely in major goals, 
they may not differ much or at all on specific 
issues (Table 3). Additional experimentation 
may provide new insights into the technol- 
ogy of achieving national policy consensus. 


The impact of disarmament 


As previously indicated, Experiment Two 
was divided into two phases of five simu- 
lated years each. The first phase is referred 
to as the armed world phase and the second 
as the less armed world phase. During the 
less armed world phase, participants were 
required to assume that the proposal for 
general and complete disarmament sub- 
mitted by President Kennedy to the United 
Nations in 1961 was being implemented. 

Table 4 shows how participants allocated 
their resources in each phase. Comparative 
allocations are indicated for all policies. 

In the less armed world phase six policies 
were adopted, as compared to two in the 
armed world phase. Initial support in the 


TABLE 4 
Resource ALLCCATIONS IN THE ARMED AND Less ARMED WorLD PHASES 


Armed Less Armed 
Policy World Allocations World Allocations 
For Against For Against 

1. Raise individual tax exemptions 63 18 0 3 

2. Reduce corporate tax rate 114 124 95 31 

3. Publie works program 215 12 209 +-125* 2 

4. Reduce work week 275 135 276 21 

5. Federal aid to education 104 18 35 2 

6. Eliminate employment discrimination 218 10 207 0 

7. Aid to minority schools 211 2 223 0 

8. Direct subsidies to eliminate poverty 15 32 47 2 

9. Medical care 25 43 74 2 
10A. General and complete disarmament 185 256 

10B. Abrogate disarmament agreement 400 100 

10C. Reinstatement of disarmament 195 105 

11. Civil defense 54 3 99 22 
12A. Expand B-70 program 213 93 

12B. Anti-Communism campaign 36 28 

13. Withdraw from United Nations 41 70 0 13 

14. Increase foreign aid 125 152 248 69 

15. Expand space program 172 2 216++-115* 0 

2,030 970 2,600 400 


* These policies involved budget expenditures for limited time periods. The additional figures indi- 


cate resources allocated for readoption. 
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Fig. 3. Cumulative Resource Allocations For and Against Policy 10—Less Armed World Phase 


less armed world phase crystallized around 
policy 15 (Table 2), adopted in January, 
1966. Policy 4 was adopted in January, 
1967, policy 3 in July, 1967, and policies 7 


and 10 in January, 1968. The adoption of 
policy 10 (abrogation of the disarmament 
agreement) was accomplished by means of 
a coalition of the Nationalists and Military 
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Fig. 4. Cumulative Resource Allocations For and Against Policy 10—Armed World Phase 


groups (Figure 3). This, in turn, resulted in 
a broadly based countercoalition for rein- 
stating the disarmament agreement. 

One hypothesis suggested by the data is 
that under conditions of national crisis, such 
as rapidly rising unemployment in a less 
armed world, effective consensus will harden 
around a limited number of issues. But this 
consensus may be difficult to maintain in the 
absence of recurring crises. 

Figure 4 summarizes the allocation of re- 
sources for and against policy 10 (‘‘The US. 
should negotiate with the Soviets an agree- 
ment for complete disarmament”) during 
the armed world phase. The Internationalist 
group was the only group supporting this 
proposal. Business, Civil Rights, and Labor 
groups either opposed or remained indiffer- 
ent to it. During the less armed world phase, 
however, a strong coalition of Civil Rights, 
Labor, and Business emerged to counteract 


the Military-Nationalist coalition which had 
forced the abrogation of the disarmament 
treaty. 

Figure 5 compares unemployment rates in 
the two phases. Curves for the other indica- 
tors have not been plotted but tabular sum- 
maries of this material are available (Bogu- 
slaw, Davis, & Glick, 1964). Unemployment 
rose at an accelerated rate during the early 
years of the less armed world phase, but was 
declining by 1968. In January, 1969, another 
upward movement occurred, and unemploy- 
ment resumed its climb at a sharply acceler- 
ated rate throughout the remainder of the 
experiment. This contrasts with the unem- 
ployment rate of the armed world phase 
which rose steadily throughout the experi- 
ment, although a somewhat diminished rate 
of increase was discernible beginning in July 
1968. At the conclusion of the experiment in 
January, 1970, the unemployment rate was 
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11.3 percent as compared with 10.8 percent 
in the less armed world phase. 

Figure 6 compares the military and the 
nonmilitary budgets for each phase. Al- 
though the nonmilitary budget kept rising 
during the less armed world phase, several 
years passed before increases in nonmilitary 
expenditures began to offset declines in mili- 
tary expenditures. 

These initial experiments highlight the 
problem of achieving sufficient national con- 
sensus on nonmilitary activities to offset the 
social and economic consequences of a gen- 
eral and complete disarmament agreement. 
Clearly, better insights into the processes of 
policy formulation in a less armed world 
must await further experimentation. A spe- 
cific problem in this regard concerns the 
social technology required during a period of 
declining military expenditures to insure 
gaining the necessary consensus of interest 
groups for the adoption of offsetting policies. 

The question of validity is one that this 


kind of experimentation inevitably raises. 
Specifically, the failure to use actual repre- 
sentatives of the strategic interest groups 
can be questioned, especially when attempts 
are made to apply the results to policy 
formulation in the real world. Participants 
in future experiments should, therefore, in- 
clude leaders and/or representative members 
of various strategic interest groups. Such 
participation would clearly help increase the 
validity of these studies and provide addi- 
tional insights for modifying the model. 

A second observation can be made. The 
use of only one person to assume the role of 
an entire strategic interest group does not 
sufficiently take into account differences of 
opinion and alternate action recommenda- 
tions existing within groups. It also fails to 
consider problems of achieving internal con- 
sensus. 

A third point has to do with the choice of 
interest groups. Some interests have obvi- 
ously been omitted from these experiments, 
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e.g., religious, educational, scientific inter- 
ests. However, inclusion of a complete range 
of interests is not necessary for many experi- 
mental purposes, e.g., negotiation-process 
research. And, indeed, the determination of 
precisely which interests are most decisive 
in shaping national policy formation remains 
a question for further empirical examination. 

One critical parameter was the number of 
units required to adopt a policy. In this ex- 
periment, it was held constant at 200. This 
parameter appears to establish a climate for 
policy change. If the number required for 
passage is reduced, it is easier to effect 
change; if the number required is increased, 
it is more difficult. This parameter may well 
have measurable real life analogues. It may, 
in short, be possible to usefully characterize 
national climates as a function of consensual 
threshold levels required for adoption of new 
policies. 

As has previously been observed, the socio- 
economic model used in these experiments 


reflects some more or less well defined biases. 
They stem from theoretical assumptions 
about social and economic phenomena, and. 
from the limitation of existing empirical data 
used to establish quantitative relationships 
among elements in the model. It is obviously 
possible to use alternate sets of assumptions 
and to include revised empirical data in sub- 
sequent experimental runs. Indeed, it has 
been suggested that a series of experiments 
might be conducted which would vary theo- 
retical assumptions involved as basic inde- 
pendent variables. 

Finally, it should be recalled that in these 
experiments the resources of all strategic 
interest groups remained equal in both the 
armed and the less armed world phases. 
This was true regardless of the extent to 
which the groups achieved their respective 
goals. In the world outside the experimental 
setting, however, resources available to stra- 
tegic interest’ groups may well be propor- 
tionate to their respective achievements. 
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Specifically, it might be that the resources 
available to the Internationalists, for ex- 
ample, would be reduced in a less armed 
world as a function of their having achieved 
one of their important goals. Fewer resources 
would then be available to counter coalitions 
of the kind formed in our less armed world 
phase. This may well point to a peril con- 
fronting all voluntary associations and inter- 
est groups—as their policy objectives are 
fulfilled, organizations tend to become anach- 
ronisms in a changed world. 
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When a man makes an ax, builds a house, hunts his prey, talks 
with his neighbor, plans for the future, makes a decision, loves his 
wife and child, or is aware of himself doing any of these things and 
myriad others, his ego is functioning. Lost to him is the unknowing 
world of other creatures whose adaptive behavior evolved as a 
fugue between the outer environment and the living organism. For 
having evolved consciousness, he stands alone at the pinnacle of 
the evolutionary hierarchy, dependent largely on his own self- 
directed action for survival. A whole new world of mental experi- 
ence opens up before him, a world of infinite variety and limitless 
possibility for expansion. To harness it for his own survival needs, 
man evolved a way of organizing the multiplicity of experience into 
a productive thought or a useful action. Hgo evolved as the inte- 
grating and synthesizing process in the mental life of man. 
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